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When it comes to the development of mobile apps, the use of artificial
intelligence (Al) and machine learning (ML) may offer a potential
transition away from the usage of manual coding and towards a
technique that is dynamic and motivated by data. The purpose of this
article is to investigate the revolutionary potential that may be realised by
incorporating artificial intelligence (Al) and machine learning (ML) into
the process of developing mobile applications. The conventional way of
manual coding is being replaced by a data-driven strategy, which gives
developers the ability to build individualised user experiences, improve
performance, and continuously improve mobile applications while doing
SO0.

This framework provides a logical way to incorporating machine learning
and artificial intelligence at each and every step of the process of
developing mobile applications. The constraints of the pre-machine
learning and artificial intelligence age are the first topic of discussion in
this article. These limits include arduous processes, restricted
customisation possibilities, and static features.

After that, the approach that was recommended is presented, which
includes significant aspects such as the collecting of data, the building of
models, the integration of applications, the interaction with users, and the
optimisation of performance. The use of this technology enables the
creation of individualised user experiences as well as real-time inferences.

A variety of different sectors, including healthcare, banking, and
entertainment, are being revolutionised by artificial intelligence (Al), and
the literature review underlines how Al-powered mobile apps have the
potential to drastically alter the ways in which users engage with them
and the experiences they have. However, in order to make it possible for
artificial intelligence to be applied in mobile development, it is necessary
to tackle ethical challenges such as algorithmic biases and data privacy.

The approach that is advised incorporates every step of the process,
including data collection, preprocessing, model construction, integration
with mobile applications, user engagement, and feedback loops.
Developers have the ability to provide seamless communication between
the application and the backend services by using cloud platforms or on-
device machine learning frameworks. This allows for real-time inference
and creates the opportunity for individualised user experiences.
Performance increases and release updates are required in order for
machine learning and artificial intelligence models to continue to be
successful and relevant over time.

This is an open access article under the CC BY-SA license.
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INTRODUCTION

The integration of machine learning (ML) and artificial intelligence (Al) has the potential to turn mobile application
development 2, which is often a manual process, into a process that is driven by specific data. It is possible that
machine learning and artificial intelligence might be incorporated into the mobile app development lifecycle in a
seamless manner with the assistance of the architecture that has been presented. This would result in more tailored user
experiences, greater performance, and continued development.

First things first: before we get into the implications of this recommended method, let's take a look at the flaws of the
current practice. Previous to the advent of machine learning and artificial intelligence, the process of developing mobile
applications was marked by onerous manual operations, limited customisation options, and a reliance on pre-
established rules and functionality. The process of adapting their systems to the ever-changing market circumstances
and tastes of users proved to be challenging for the developers. There was a significant amount of time spent on
debugging and maintenance, and optimisation was mostly dependent on human involvement.

In order to ensure that the app and the backend services are able to communicate effectively with one another,
integration with mobile applications necessitates the placement of models on cloud platforms3 or on-device machine
learning frameworks. Enhanced user engagement and experience may be achieved via the use of real-time inference
capabilities, which make it feasible to make individualised predictions and recommendations. In addition, a feedback
system gives developers the ability to make continuous modifications to models in response to user interactions, which
improves the models' accuracy and relevance.

The incorporation of artificial intelligence (Al) and machine learning (ML) into the process of developing mobile
applications provides developers with a multitude of opportunities to experiment and create user experiences that are
innovative. Both machine learning and artificial intelligence are two technologies that have the ability to build mobile
applications that empower users, improve people's lives, and bring about major change. The way that has been
recommended makes it easier for developers to address the obstacles of combining these two technologies. For the sake
of society, we must continue to be conscious of ethical concerns and social repercussions as we embark on this road of
creation and discovery. This will allow us to guarantee that the benefits of machine learning and artificial intelligence
are distributed in a manner that is both equitable and moral.

LITERATURE SURVEY

Anirudh (2020) provides an illustration of how artificial intelligence (Al) is revolutionising mobile applications across
a variety of industries, including the healthcare industry, the entertainment industry, and the financial industry.
Intelligent artificial intelligence (Al) capabilities in mobile apps increase user engagement, deliver individualised
experiences, and make intelligent decisions. Despite the fact that developers employ Al algorithms to solve problems
that occur in the real world, ethical concerns such as algorithmic biases and data privacy continue to be of critical
importance. However, despite these obstacles, the incorporation of artificial intelligence into mobile apps has the
potential to enhance user interactions and have a good influence on society.

Jen Smith (2022) addresses the ways in which artificial intelligence (Al) is disrupting the mobile development
business. She places particular attention on the ways in which Al has the potential to improve application capabilities
and user experiences. Automation, user engagement, and personalisation are all positively impacted by features
powered by artificial intelligence (Al), such as photo identification, natural language processing, and predictive
analytics. On the other hand, there are concerns around algorithmic biases, data privacy, and ethics that need to be
addressed. Taking everything into consideration, the incorporation of artificial intelligence into mobile development
ushers in a new era of innovation, efficiency, and design that is focused on the user for mobile applications.

The authors Zhang.C and Haifeng.T (2020) investigate the use of artificial intelligence (Al) and machine learning (ML)
in the development of mobile apps. This document provides a comprehensive architecture that covers the process of
collecting data, constructing models, connecting with mobile applications, communicating with users, developing
feedback loops, and improving performance. The strategy that has been described, which places an emphasis on real-
time inference and ongoing model refinement, has the objective of enhancing user experiences while simultaneously
fostering innovation in the field of mobile app development. The study demonstrates how artificial intelligence and
machine learning have the potential to alter the landscape of mobile applications by making it possible for users to
engage with them in a manner that is both personalized and dynamic.

CURRENT MECHANISM

Before the incorporation of machine learning (ML) and artificial intelligence (Al) into the process of developing
mobile apps, the scene was typified by a more traditional manner that was centred on manual coding, rules that were
predetermined, and a lack of insights that were driven by data. These typical methods contained a number of critical
components, including the following:
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e Systems that are based on rules and manual coding: When mobile apps were first being developed, the majority of
the work was done manually via the use of coding techniques. In order to provide an explanation of the
application's features, functionality, and user interactions, the developers meticulously wrote each and every line of
code. Rule-based systems were widely used, in which programmers specified certain actions and conditions in
order to regulate many parts of the behaviour of the application.

e Personalisation and user insights were often limited in mobile applications due to the absence of advanced
technologies such as artificial intelligence and machine learning as well as other similar technologies. The majority
of the time, developers create user interfaces and functionalities that are static, meaning they are not particularly
capable of adjusting to the preferences and actions of individual users. For the purpose of gathering user insights,
basic analytics technologies were used; however, these tools only provided a limited amount of data on
engagement metrics and consumption patterns.

e Performance Optimisation and Fixed Functionality: Mobile applications were designed with fixed functionalities,
which provide users access to a set range of features and capabilities. This was done in order to optimise
performance. Manual performance optimisation techniques that were often used included performance profiling,
resource management, and code redesign. In most cases, however, these solutions required a significant amount of
manual effort and were unable to accommodate fluctuating conditions.

o Defects in mobile apps were discovered and addressed manually, which required developers to study code, identify
potential issues, and apply patches via repeated cycles of testing and debugging. Debugging and maintenance were
also performed manually. Maintenance chores that needed human intervention included, but were not limited to,
upgrading software, applying compatibility updates, and improving performance.

e The process of producing typical mobile applications requires a significant amount of time, effort, and knowledge.
This includes the phases of conceptualising, designing, developing, testing, and deploying applications.
Considering that there were no automated tools or frameworks available, developers were required to devote a
significant amount of resources at each and every step of the development process.

o Mobile application development in the age before machine learning and artificial intelligence was typified by
processes that took a lot of time, a limited number of customisation options, and a reliance on predetermined rules
and functionality. Despite the fact that developers demonstrated originality and inventiveness within these limits,
the full potential of mobile applications was restricted due to the absence of sophisticated data-driven insights and
automated methods.

PROPOSED METHODOLOGY

A paradigm change has occurred with the integration of artificial intelligence (Al) and machine learning (ML) into
mobile app development, enabling dynamic adaptability, customised experiences, and enhanced performance. The
proposed approach outlines a comprehensive framework for seamlessly incorporating artificial intelligence and
machine learning methods into the mobile app development lifecycle.

Data collection and preprocessing:

Data Collection: Gather various datasets containing user activities, preferences, and contextual information.

Data preprocessing entails cleaning, normalizing, and transforming raw data to extract relevant properties suitable for
ML/AI algorithms.

Model Development and Training:

Algorithm Selection: Based on the nature of the problem, select the suitable ML/AI algorithms (for example,
classification, regression, and recommendation).

Model Training: Use training data to train ML/AI models while adjusting parameters and hyperparameters for
maximum performance.

Integration with Mobile Application:

API Integration: Deploy ML/AI models on cloud platforms or use on-device ML frameworks (e.g., TensorFlow Lite,
Core ML).

Integration with Backend: Establish connectivity between the mobile application and backend services for data
exchange and model inference.

User Interaction and Feedback Loops:
Real-time Inference: Enable real-time inference in the mobile app to provide personalized recommendations and
predictions.
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Feedback Mechanism: Use user feedback and interactions to continuously develop ML/AI models and increase
accuracy over time.

Performance Optimization and Maintenance:
Resource Management: To guarantee that mobile devices run efficiently, optimize model size, memory utilization, and
computing resources.

Continuous Monitoring: Set up monitoring methods to detect anomalies, performance degradation, and model drift.
Regular updates: Iteratively change ML/AI models and application logic in response to user feedback, changing trends,
and technical advances.

Figure 1: A complete framework for integrating machine learning and artificial intelligence

Mobile app framework integration combines the core TensorFlow Lite functionalities with the proposed framework to
create a comprehensive mobile application.

The TensorFlow Lite version contains libraries for both Android and iOS, allowing for platform-specific
integration. You will need them in your framework, regardless of whether it is a cross-platform solution such as
Flutter or native development utilising Kotlin for Android developers and Swift for iOS developers.

User Input Capture: Incorporate features such as buttons, photo pickers, and camera previews in order to capture
user input that is relevant to the purpose of your application. One example of this would be choosing an image
from the gallery or taking a new picture with the camera.

Transfer any photo preparation logic from your Python script to the code of the mobile application. This is referred
to as "on-device preprocessing.” Through this, it is ensured that the pre-processing phases of mobile devices are
simplified and that they fit the requirements of the model.

Model Loading in the App: Make use of the capabilities provided by your framework in order to load the
TensorFlow Lite model file (.tflite) straight into the code of your mobile application.

The mobile inference feature allows you to include TensorFlow Lite inference code into the logic of your
application. This includes the ability to specify input, do inference, and receive output. When this occurs, it is often
the result of human intervention, such as the act of pressing a button to categorise a picture.

Display of Results on User Interface: Modify the user interface (Ul) of your application so that it displays the
output of the model (such as the predicted class, bounding boxes, and so on). Text labels, overlays on photographs,
and other visual components that effectively convey the conclusion to the viewer are examples of what may fall
under this category.

RESULT AND DISCUSSION

The framework that has been provided provides a systematic method for integrating machine learning and artificial
intelligence into the mobile app development lifecycle in a seamless manner. This will result in more personalised
experiences, enhanced performance, and ongoing improvement.

>

Gathering Requirements:
ML and Al, which stand for machine learning and artificial intelligence, respectively, are crucial instruments for
obtaining requirements via the analysis of user data and interactions. It is possible for developers to get insights
into user preferences, habits, and wishes with the assistance of data analytics methodologies, which can then be
used to guide the process of requirements collection.

ML algorithms are able to analyse user feedback, ratings, and use patterns in order to identify qualities that are
prevalent among users. The algorithms that are used for natural language processing (NLP) are able to extract
needs from user evaluations and support questions, which provides valuable information for the creation of better
applications.
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Framework Identification:

Al and machine learning frameworks are very necessary for the development of intelligent features in mobile apps.
During the framework identification process, developers choose frameworks that are suitable for the project in
terms of its aims and objectives.

Some of the most well-known machine learning frameworks that are suitable for the creation of mobile
applications are sci-kit-learn, PyTorch, and TensorFlow. The libraries and tools that are provided by these
frameworks allow for the efficient implementation of a variety of machine learning algorithms.

Code Design:

The implementation of algorithms that enable intelligent decision-making and prediction inside the application is
one way in which machine learning and artificial intelligence have an impact on the design of the code. In order to
incorporate machine learning models into the application architecture in a sophisticated manner, developers use
code frameworks.

It is possible to modify design patterns such as Model-View-ViewModel (MVVM) or Model-View-Controller
(MVC) in order to add machine learning components while still preserving the separation of concerns and
maintainability.

Release Changes:

Machine learning and artificial intelligence have an impact on release choices since they provide insights into user
behaviour and performance statistics. The developers are able to identify areas that need improvement and deliver
updates as required if they continually watch and analyse the activities of the users.

It is possible that machine learning models will need to be updated on a frequent basis in order to keep up with the
ever-changing tastes of users and the surroundings of the app. Updates to machine learning models, improvements
to algorithm efficiency, and the introduction of new features may be among the release updates that are
implemented in response to user input.

Implementation of logic:

In order to successfully integrate complex reasoning and decision-making processes in mobile apps, machine
learning and artificial intelligence are essential. The capabilities of recommendation systems, predictive analytics,
and natural language processing are all powered by machine learning algorithms, which are used by developers.

Putting machine learning reasoning into action requires either integrating pre-trained models or developing custom
algorithms that are adapted to the requirements of a particular application. It is possible to implement machine
learning models either on the device itself or on the cloud, depending on factors such as latency and data privacy.

Diverse Testing Options:

The inherent complexity of machine learning models and their interactions with the application give rise to one-of-
a-kind testing challenges. There are a variety of testing options available, including unit testing, integration testing,
and performance testing that is tailored particularly for machine learning components.

Methods such as A/B testing, which involves comparing several versions of the application with different machine
learning configurations, are helpful in measuring the effectiveness of machine learning-driven features. Cross-
validation is one of the validation methods that may be used to increase the generalisability and durability of
machine learning models over a wide range of datasets.

In conclusion, machine learning and artificial intelligence are essential components in the creation of mobile
applications at every level, beginning with the gathering of requirements and continuing through the different testing
options. The construction of intelligent, data-driven apps that provide customers individualised experiences and
valuable insights is made possible by these technologies, which allow developers to create such applications.

The purpose of this project is to demonstrate how the organisation may profit from the roles of Machine Learning (ML)
and Artificial Intelligence (Al) at various phases of mobile app development by designing a graph-based projection.
When it comes to both time and money, let's use a scale that ranges from 0 to 100, with 0 being the lowest commitment
and 100 representing the highest investment. Listed below is a possible representation of each stage:
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Figure 2: Monetary benefits of the proposed mechanism of ML/AI

Overall, we found that the suggested machine learning and artificial intelligence helps to minimise the amount of time
and money involved in the development of mobile applications, with varying degrees of effect depending on the stage.

CONCLUSION

Finally, the incorporation of machine learning (ML) and artificial intelligence (Al) into the process of developing
mobile applications represents a substantial shift towards a methodology that is more data-driven and dynamic. This
article presents an architecture that offers a systematic approach for integrating machine learning and artificial
intelligence into the mobile app development lifecycle in a seamless manner. As a consequence, the application's
personalisation is enhanced, performance is enhanced, and continuous improvement is achieved.

It is essential to acknowledge the constraints that are imposed by the manual coding system that is currently in place
before delving into the possible results that may be achieved by this suggested technique. Traditional ways of
developing mobile applications have been characterised by labour-intensive procedures, restricted customisation
possibilities, and dependence on established norms. All of these factors hinder innovation and adaption, which are all
disadvantages of the traditional approach.

Important processes such as data collecting, preprocessing, model construction, integration with mobile apps, user
interaction, and feedback loops are included in the approach that has been recommended. Through the use of cloud
platforms or on-device machine learning frameworks, developers are able to provide seamless communication between
the application and the backend services. This enables real-time inference and personalised user experiences. Further,
in order to guarantee the effectiveness and continued relevance of machine learning and artificial intelligence models
over the course of time, continual performance tweaking and frequent updates are necessary.

The use of machine learning and artificial intelligence (Al) into the creation of mobile applications offers up new
channels for creativity. This enables developers to build user experiences that are transformational and that encourage
good change. Nevertheless, it is of the utmost importance to be aware of ethical concerns and the implications that they
have for society in order to ensure that the benefits of developing technologies are distributed in a manner that is both
ethical and fair, and that it serves the interests of society.

There is a need for more study to explore developing trends in mobile machine learning and artificial intelligence
frameworks and libraries, as well as ethical implications and security ramifications. It is possible that developers will
be able to fully realise the promise of machine learning and artificial intelligence (Al) technologies to produce mobile
apps that empower users and contribute to good social change if they address these concerns.

REFERENCES

[1]. Ali, Sajid, et al. “Explainable Artificial Intelligence (XAI): What We Know and What Is Left to Attain
Trustworthy Artificial Intelligence.” Information Fusion, vol. 99, no. 101805, Apr. 2023, p. 101805.
sciencedirect, www.sciencedirect.com/science/article/pii/S156625352 3001148,

[2]. https://doi.org/10.1016/j.inffus.2023.101805.

[3]. David, Matthew , et al. “What Is Mobile Application Development? Summary and App Development Process.”
SearchApp Architecture, Mar. 2021,

[4]. www.techtarget.com/searchapparchitecture/definition/m obile-application-development.

[5]. Mishra, Shashvi, and Amit Kumar Tyagi. “The Role of Machine Learning Techniques in Internet of Things-
Based Cloud Applications.” Internet of Things, 2022, pp. 105-135, https://doi.org/10.1007/978-3-030-87059-
14

Page | 74


http://www.sciencedirect.com/science/article/pii/S156625352
http://www.techtarget.com/searchapparchitecture/definition/m

Al Tech International Journal
Vol. 1, No. 1, July-December, 2023
Journal homepage: https://techaijournal.com

[6].
[7].
[8].
[9].

[10].

Mantha Phani Satya, Anirudh. “Artificial Intelligence in the Mobile Application Industry.” SlideShare, Oct.
2020, www.slideshare.net/slideshow/artificial-intelligence-in- mobile-application-industry/238796491.

Smith, Jen. “How Artificial Intelligence Is Transforming Mobile App Development.” IEEE Computer Society,
2022,

www.computer.org/publications/tech- news/trends/artificial-intelligence-is-transforming- mobile-development.
Zhang, Chengnian, and Haifeng Tong. “Research the Application of Artificial Intelligence Technology in
Mobile Phone Terminal.” Journal of Physics: Conference Series, vol. 1648, no. BTCS 2020, Oct. 2020, p.
022024,

https://doi.org/10.1088/1742-6596/1648/2/022024.

Page | 75


http://www.slideshare.net/slideshow/artificial-intelligence-in-
http://www.computer.org/publications/tech-news/trends/artificial-intelligence-is-transforming-mobile-development
http://www.computer.org/publications/tech-news/trends/artificial-intelligence-is-transforming-mobile-development
http://www.computer.org/publications/tech-news/trends/artificial-intelligence-is-transforming-mobile-development
https://doi.org/10.1088/1742-6596/1648/2/022024

